The role of purinergic and dopaminergic systems on MK-801-induced antidepressant effects in zebrafish.
Depression is a serious disease characterized by low mood, anhedonia, loss of interest in daily activities, appetite and sleep disturbances, reduced concentration, and psychomotor agitation. There is a growing interest in NMDA antagonists as a promising target for the development of new antidepressants. Considering that purinergic and dopaminergic systems are involved in depression and anxiety states, we characterized the role of these signaling pathways on MK-801-induced antidepressant effects in zebrafish. Animals treated with MK-801 at the doses of 5, 10, 15, or 20μM during 15, 30, or 60min spent longer time in the top area of aquariums in comparison to control group, indicating an anxiolytic/antidepressant effect induced by this drug. Animals treated with MK-801 spent longer time period at top area until 2 (5μM MK-801) and 4 (20μM MK-801) hours after treatment, returning to basal levels from 24h to 7days after exposure. Repeated MK-801 treatment did not induce cumulative effects, since animals treated daily during 7days had the same behavioral response pattern observed since the first until the 7th day. In order to investigate the effects of adenosine A1 and A2A receptor antagonist and agonist and the influence of modulation of adenosine levels on MK-801 effects, we treated zebrafish with caffeine, DPCPX, CPA, ZM 241385, CGS 21680, AMPCP, EHNA, dipyridamole, and NBTI during 30min before MK-801 exposure. The non-specific adenosine receptor antagonist caffeine (50mg/kg) and the selective A1 receptor antagonist DPCPX (15mg/kg) prevented the behavioral changes induced by MK-801. The non-specific nucleoside transporter (NT) inhibitor dipyridamole (10mg/kg) exacerbated the behavioral changes induced by MK-801. Dopamine receptor antagonists (sulpiride and SCH 23390) did not change the behavioral alterations induced by MK-801. Our findings demonstrated that antidepressant-like effects of MK-801 in zebrafish are mediated through adenosine A1 receptor activation.